Aortic dissection is a disease of immediate consequence, as mortality of a proximal dissection is in excess of 50% when left untreated. Early recognition of the dissection event can lead to faster definitive correction with surgical and/or novel percutaneous approaches. Widely varying signs and symptoms can, however, make this diagnosis a challenge, further complicated by the fact that no specific imaging modality is ideal, nor immediately available, in all cases. Care must be taken in patients where methodical evaluation is difficult, including physical exam, standard electrocardiogram and chest X-ray, before more definitive imaging. This is a case of aortic dissection that is presented as concomitant ST elevation myocardial infarction and embolic stroke, in which the patient received thrombolytics before diagnosis of the dissection itself. This arguably may have worsened her clinical course.
Case
The patient is a 55-year-old woman with a history of tobacco use, hypertension and hyperlipidemia. She was at a family banquet and had mentioned that, over the course of the morning, she had experienced 'queasiness.' Per family members who witnessed the events to follow, she abruptly reached to her upper chest and neck, indicating discomfort, before slumping into her chair. She subsequently began to exhibit seizure activity, including incontinence of stool and urine. Paramedics arrived on the scene to find her in her chair with head extended, blood pressure at 110/42, pulse at 56.
En route to a community hospital, the patient was without verbal response, moving the right side of her body only, and following command with right-sided hand and foot movements. Her eyes were deviated to the right. Although her vitals had been stable in the ambulance, her initial blood pressure in the emergency department was 69/28, and monitored rhythm was noted to be sinus bradycardia at 44 b.p.m. A 12-lead electrocardiogram (ECG) was noted to be unremarkable otherwise. Rapid i.v. crystalloid and dopamine drips were given, and she underwent emergent head computed tomography (CT) for confirmation of cerebrovascular accident, performed within minutes. This revealed a hyperdense region in the territory of the right middle cerebral artery, representing thromboembolic stroke, congruent with her physical findings.
Given the witnessed onset of such a profound neurological deficit, it was elected that tissue plasminogen activator (tPA) be infused. In the interim, however, the patient's rhythm monitor began to display profound ST segment elevations. A 12-lead ECG confirmed acute current of injury in the inferior leads ( Figure 1 ). It was felt that in the milieu of her acute illness, she was not a candidate for percutaneous coronary intervention. It was hypothesized that an inferior ST elevation myocardial infarction (STEMI) had actually occurred first, and a stroke had resulted from a cardiac embolization. Thus, if anything, her acute STEMI created a second justification for tPA use, and this was given via a femoral catheter.
Ten minutes after the infusion of the tPA bolus, the patient went into ventricular fibrillation. She was defibrillated back into sinus bradycardia, intubated, and an amiodarone drip was initiated. Ongoing hypotension dictated use of pressors, and norepinephrine infusion was given. An initial portable chest X-ray confirmed endotracheal tube placement, although it was not officially evaluated otherwise. Upon transfer to the intensive care unit, a stat transthoracic echocardiogram (TTE) was performed at the bedside (Figures 2-5 ).
An inferior infarct was confirmed, but had occurred secondary to an acute, proximal aortic dissection with a complex intimal flap. The false lumen involved not only the right coronary arterial cusp (causing the inferior wall STEMI) and part of the left coronary cusp, but also extended well into the abdominal aorta. Her low pressures were explicable by her right-sided infarct, and further elucidation of her stroke syndrome soon followed. Carotid Doppler ultrasound ( Figure 6 ) revealed extension of the dissection into the right common carotid artery. The patient was transferred to the university hospital for further management. Unfortunately, magnetic resonance imaging (MRI) of the brain upon arrival confirmed a massive cerebral infarct with interim evolution. Given a dire prognosis and multiple concurrent medical issues, vascular surgery was deferred indefinitely. Her respiratory and renal status continued to worsen, and on day 5 after arrival, she passed away after an asystolic arrest.
Discussion
An aortic dissection is usually initiated by an intimal tear, with elevated pulse-pressure causing subsequent dissection into the arterial media. Underlying hypertension is present in a majority of patients, occurring in greater than 70% overall. Less common predisposing conditions include cystic medionecrosis, bicuspid aortic valve and connective tissue disease such as Marfan's or Ehlers-Danlos syndrome. 5 Dissection can be classified using either of two systems, the Stanford and the DeBakey. The Stanford system describes type A involving the ascending aorta (65% of cases), as was present in this patient, and type B, exclusive of the ascending aorta, occurring distal to the subclavian artery. 5 The DeBakey system is slightly more precise, as type I dissections begin in the ascending aorta but propagate into the descending, type II are limited to the ascending portion and type III to the descending portion. Proximal dissections are usually treated with emergent surgical correction, or new tactics that may include percutaneous stenting and/or fenestration. 5 Distal dissection is treated preferably with medical control of blood pressure and radiographic surveillance.
Aortic dissection is classically manifest by 'tearing' substernal pain, radiating posteriorly and in the direction of the tear. A recent case series by Hagan et al., 5 however, notes that pain is more often described as 'sharp' than 'tearing', and that type A dissection is typified by anterior chest pain rather than posterior. Other clinical manifestations can be unpredictable and difficult to distinguish from other disease processes. Symptoms are often associated with occlusion of distal branch arteries by the dissection flap -including bowel, renal, cerebrovascular (6%) and myocardial (1-2%). 2, 3 Care must be taken to discriminate between isolated end-organ ischaemia and an underlying dissection. A subtle clue in this particular case may have come from the patient's initial hypotensive blood pressure profile. In the midst of a simple hemiplegic stroke (either thrombotic or haemorrhagic), one might have expected to observe a compensatory elevation in blood pressures to maintain cerebral perfusion, perhaps even profoundly so, rather than the decreased pressures that were recorded. 6 Further, the chest pain of a strict aortic dissection must always be kept on the differential diagnosis of acute myocardial infarction (MI). While the symptoms can be identical, the treatment for each is vastly different, if mutually exclusive. Here, a simple chest X-ray (CXR) to evaluate her ostensible chest pain (which she had indicated by reaching for her chest), or even comparison of upper extremity pulses, may have uncovered the dissection before the administration of tPA.
Our patient was evaluated quite rapidly in her course with head CT, certainly well within the protocolized stroke management for giving tPA, but probably to eventual detriment. Systematic medical evaluation, including thoughtful exam and inexpensive testing, remains key in cases of dissection, with resultant index of suspicion to dictate subsequent imaging. Upper extremity pulse discrepancies may occur in up to 30% of aortic dissection, but in only a slight minority of distal disease.
2 CXR, however, may be abnormal in 80% of dissection, with mediastinal widening in 60% and abnormal aortic contour in 45% of patients. 5 ECG findings that occur with dissection are often nonspecific, and not uncommonly normal. Inclusion of coronary arterial ostium in the dissection as to cause true cardiac ischaemia, as in this case, is described as rare (1-2%). However, it is usually catastrophic, as it can lead to the misdiagnosis of common MI, and the administration of improper treatment.
Advanced imaging modalities for dissection include echocardiography, CT and MRI. Variance in the speed of study completion, patient stability and operator dependence all must be considered before selecting the most appropriate modality in a given case. The sensitivity of transthoracic echocardiography for aortic dissection is less than optimal, comparable to that of aortography (60-85%) but less than that of CT, MRI or transesophageal echocardiography (TEE), all of which exceed 90%.
1,2 A potential benefit, however, is that TTE can be performed with relative rapidity. Further, TTE is inherently noninvasive and can potentially streamline the diagnostic strategy toward another, more precise, modality. Both TEE and TTE may also rule in other causes of cardiac chest pain and pathology, including pericardial disease, valvular disease and infarction. 
